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IIpencraBieHsl pe3yabTaThl IKCIEPUMEHTAIBHBIX UCCIETOBAHUNA KPUTHUECKUX TEIIOBBIX
MIOTOKOB M pacHpeAeNeHNsl JJOKAIBHBIX MOJOIPEBOB TEIMJIOHOCUTENS MO CEUeHHIo Ha 19-
crepxHeBbIx Mozemsix TBC peaktopa BBOP-1000. IlomydeHHBIE ONBITHBIE JaHHBIE
WCIIOJIB30BaHbl AJs1 BEpUPHUKALMOHHBIX pacueToB no mporpamMam ITYYOK-1000 (OKb
I'Tl) u BA3-196 (®2N).

Beenenne

B HacTosmiee Bpems aKTHBH3MPOBAIUCH pabOTBHl MO TEIIO(QU3HMYECKOMY OOOCHOBAHHIO
TOIUTHBA 7151 peakTopoB BBOP. D10 cBs3aHO ¢ pa3paboTKoil HOBBIX BUIOB TOILUIMBA, HMEIOIIETO OoJiee
BBICOKHE DKOHOMHYECKHE WM JKCIUTyaTallMOHHBIE TMOKa3aTenu. B wacTHOCTH, Ui TpedoTBpaIleHMs
3aCTPEBAHUS MOTJIOLIAIOIIMX CTEPKHEH OpraHoB peryiaupoBanus CY3 B HampaB/SIOLIMX KaHajiax,
OKb «I'maponpecc» MNpemIOKWIO YIyYLIEHHBId BUJ TOIUIMBA C YBEJIWYEHHBIM JUAMETPOM
HaIPaBJAIONINX KaHAJOB. B 3TOM ciydae CyIIeCTBEHHO yYMEHBIIAIOTCA THIPABINYECKHE THAMETPhI
sYeeK, MPUMBIKAIOIINX K HAMPABISIONIAM KaHaaM. YTO MOXKeT MPUBECTH K YBEIHYEHHIO TIOJ0TPEBOB
TETUTOHOCHUTEITS B TAKUX SYEHKaX M YMEHBIIUTH 3aI1achl 10 KpU3KCa TeIIo00MeHa B aKTHBHOM 30HE.

BepudunupoBanusiii mo 3amacaMm g0 kpusuca temtooomena kox [TYYOK-1000 [1] u kox
BA3-196 [ 2 ] B Hacrosmee BpeMs He BepU(DHIMPOBAHBI IO MOICIHUPOBAHHUIO HWMH
nepepacipeneieHns pacxofa W JIPYTHX TeIUIOTHAPABINYECKUX XapaKTePHCTUK TETUIOHOCHTENS IO
BceM suerikam TBC B yclOBHSAX MX TETUIOBOW W THAPAaBINYECKON HepaBHOUEHHOCTH. OCOOEHHO 3TO
OTHOCHUTCA K HECTaHJapTHBIM sdeiikam. OTcrona HEOOXOMUMOCTh TOATBEPKICHHUS HAICKHOCTH
YUCIIEHHOTO OMpEe/eNIeHUs] yCIOBHA BOSHHUKHOBEHUS! KPU3WCA TETUIOOTAa4Yr M BEMYMHBI 3aI1acoB JIO
kpusuca 1o suerikam TBC.

HeoOxoammpl 3KcTIieprMeHTaNbHbIE JaHHBIE TIO0 PacCHpeeNIeHHI0 JIOKATBHBIX (MOSYEeuHBIX )
XapaKTePUCTUK TEIUIOHOCUTENs, 10 MECTy BO3HHUKHOBEHHSI KPH3WCa W BEIMYMHE KPUTHIECKOTO
teruioBoro moroka (KTII), koTopeie O3BONAT YTOYHHUTH 3aMBIKAFOIINE COOTHOIIEHUS, BXOJAIINE B
pacueTHbIe KOJIbI, U, TEM CaMbIM, IOBBICUTh HAJIe)KHOCTD PACYETHBIX PE3YyIIbTATOB.

PabGora mocBsAmeHa SKCIEPUMEHTATEHOMY WCCIICZIOBAaHUIO KpHU3WCA TEIDIOOTIAYd |
pacmpeneIeHI MOJOTPEBOB BOMBI 10 siuciikaM 19-TH CTEpIKHEBBIX DIIEKTPOOOOTpEeBaeMbIX MOJCICH
TBC BB3P ¢ neHTpaibHBIM 000TpeBacMbIM HMHUTATOPOM TBAJIAa H HEOOOTPEBaCMBIMHU IIEHTPATEHBIMHU
JJIEMEHTaMH - WMHUTAaTOpPaMH HAMpPaBISIONIETO KaHalla MOTJIOMIAIONINX CTEp)KHEH OpraHoB
perynupoBanus CY3.

1. DKcnepuMeHTAJIbHOE 000pPYI0BAHUE
1.1. Crenn

OmeiTel TipoBeneHsl Ha creHne CBJI-2. ['mmpaBnmdeckas cxema CTEHIA - TPEXKOHTYpHAas-
OCHOBHOW LHUPKYJSIIUOHHBIA  KOHTYp, TPOMEXKYTOYHBI KOHTYp W KOHTYP OOOpPOTHOTO
BojocHaOxeHnsa. OCHOBHOM NHMPKYJIALMOHHBIM KOHTYp (puc.l), COAEpXHUT TpH TMETIH: TETIIO
Boicokoro nasienus (I1BJl), meriro cpennero maenenus (IICJl) u meTiro ecTECTBEHHON LUPKYJIISIIUH
(ITELL). XapakTepuCTHKH METeNb CTeH Ia TPUBEACHbI B Tabmuile.
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Tabnuna
XapakTepUCTUKHU NIETENb CTEHAA
ITapameTtp TIBJI TIICH ITEL]
Moinocts OY, MBT 11 11 11
JaBnenune Boanl, MIIa 25,5 19,6 7,8
450 350 240

TemmepaTypa BosI Ha Bxoze B DY, OC
500 450 280

Temmeparypa Boasl Ha Beixoge DY, O0C
’ 35 35 8

Pacxon BoabI, M /4ac

[BA u IIC]] umeroT oxMHAKOBBIE MPUHLHUIUAIBHBIE CXeMbl (pUC. 1), BKIOYAIOIIKME MO
4yeThIpe UMPKYIIInoHHBIX Hacoca LIOH-149. Ilernu [IBM u IIC]] paboTatoT Kak HE3aBHCUMO, TaK U
COBMECTHO MpH TNapalJIeNbHOM TMOAKIIOUEHHWH Ha OJHO JKCIEPUMEHTAIBHOE YCTpoiicTBO. B
TMOCTIEHEM CiIydae uepe3 SKCIepHMeHTalbHoe ycTpoiicTBo (DY) Bo3MoxkeH pacxon a0 70 m/u.
Takoit sxe pacxon Boabl 70 M’/ 0BecTIeunBaeT HACOC HOHC-1459 (puc. 1).
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Puc.1. Cxema nupkynsguonHoro koutypa CB/I-2.

1 - owupkymsuuoHHb Hacoc (LIDH-149); 2 - skcmepuMeHTalIbHOE YCTPOMCTBO;3 -
cemaparop; 4 - OJeKTpoHarpeBaTelb; S5 - KOHAEHcarop; 6 - pereHepaTHBHBIN
MOJOTrpeBaTenb; 7 - XOJOAWIBHUK; 8 - MEXaHWYeCKUH (UIbTP; 9 - BBICOKOTEMIIEpaTypHBIH
¢uneTp; 10 - xommeHcatop o0bema; 11 - gemmdep-razoBas pasrpyska; HOHOOOMEHHBIH
¢uneTp; 13 - nupkyasiunonnsiii Hacoc (IDHC-1459-1).

- BEHTHJIb, 33JIBHKKa; N - pacxomoMepHOE yCTpOICTBO;
PP - mpenax; P - monmurka;
YZ - THPUCTOPHBIN PEryJIsTop; _&_ - BEHTHJIb C 3JICKTPOIIPUBOIOM.
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ONEeKTPOTINTAHHE  TPOW3BOAMUTCS  BBIIPIMIICHHBIM TOKOM €  OBICTPOJEHCTBYIOIINM
THPUCTOPHBIM PETYIUPOBAHUEM.

Jua cbopa, perucTpanuy M KCIPECCHON 00pabOTKM MaHHBIX MCHOIB3YETCS MPOTPaMMHO-
anmapaTHbld ~ W3MEPUTENBHBIA KOMILUIEKC, COCTOAIIMM M3 allapaTHOM YacTH W yIpaBisIolIeH
MIPOTPAMMBL.

AmnmaparHasi 4acTh BKJIIOYAaeT B ceOs yCHINTeNnd, OJIOK KOMMYTaTOpOB M H3MEPHUTEIHHO-
BerauCIuTeNbHBINA 070K 1 PC AT. Ycwmrenu paccuntansl Ha muamnazonsl 30, 45 u 60 mMB, umerot
knacc 0,15 u momocy npomyckanus 10 I'm. biiok KoMMyTaToOpoB M M3MEpPUTENbHO-BBIUYHCITUTEIBHBIH
6ok - mata L1250 ¢upmer L-card - paccunranst Ha 512 W3MEpUTETHHBIX KaHAIOB C MAKCHMAIILHOMN
ckopocThio ompoca Ha kaHan 250 x['1. IlorpemHocTh W3MEpEHUs ammapaTHOW YacTH COCTaBIISET
+0,3%.

VYmopapnstomass mporpaMma pa3paboTaHa ¢ y4eTOM METOAWK TIPOBEICHUS OIBITOB H
MO3BOJISIET:

- BECTU HEMPEPBIBHBII KOHTPOJIb Ha auciuiee PC 0CHOBHBIX PEXXKUMHBIX IapAMETPOB CTEHAA U
DV, a Takxke [OMONHUTEIBHO, TO BEIOOPY oOleparopa IyibTa YIPABICHUS CTEHIOM, IOOBIX
U3MEPSAEMBIX NTapaMETPOB;

- IPOBOAUTH PETUCTPALMIO BCEX U3MEPSAEMBIX MMAPAMETPOB HAXKATUEM KIIABUILK OJHOKPATHO
(cTarOHapHBI peXUM W3MEpEeHHUs) WM MHOTOKPaTHO C 3aJaHHBIM IIIaroM 10 BpPEMEHH
(TMHAMHYECKUH PEKUM H3MEPCHHUS ).

1.2. DKcnepUMeHTaIbHbIE YYACTKU

OKCIIepUMEHTATBHBIME YYaCTKaMH SIBISITUCH TpU 19-TH cTep)KHEBBIE 3IEKTPOOOOrpeBaeMbIe
monenmu TBC BBOP.

Ilepesrit yuactok, B19, npencrasmsan coboit my4dok u3 19 anmexkTpooborpeBaeMbIX HIMHTATOPOB
TB2710B BBOP, m3roroBnennsix u3 tpy6 u3 cramm 12X18HI0T pasmepom 9,1x1MM ¢ oborpeBaemoit
JumHOW 3M. [ MUCTaHIIMOHWPOBAaHWS WMHTATOPOB APYT OT JIpyra HCIONB30BAINCHh (hparMeHTHI
pemrerok BBOP w3 19 mucTaHIMOHHMPYIOMIUX 3IIEMEHTOB, 00ECIEUMBAIONINE PACCTOSHUE MEXTY
OCSIMM UIMHUTATOpOB, paBHoe 12,75MmMm. Illar pacnoyioXeHus pelieToK Mo JUIMHE ITyYKa paBeH 255 MM,
MIPUYEM TIepBasi CTOsUIA BHIIIE 30HBI oborpesa Ha 10 MMm.

Bropoit u tpermit yuactku, B18-13,6 u B18-13,0, mpencrasmsim u3 cedst 19 crepkHEBEIE
coopkn Tuma Bl19, B KOTOpHIX IEHTpajbHBIE HEOOOTpeBaeMble DIEMEHTHl HMHTHPOBAIH
HapaBJIAIONINEe KaHAIBl TOTJIOMAIONINX CTepXHel opraHoB perynupoBanuss CY3 ¢ HapyXHBIM
JNaMEeTPOM, COOTBETCTBEHHO, 13,6 m 13,0 MM. JIy1g TUCTAaHIIMOHUPOBAHUS 3JIEMEHTOB APYT OT Ipyra
HCITOJIb30BAIIMCH TaKHe ke GpparMeHTHl peretrok BBOP, kak u mist B19, Ho 6e3 1eHTpalbHOH STYCHKH.

OKCIIepUMEHTANbHbIE YYACTKH PACIIONIaralliCh B IIECTHTPAHHOM KaHAJe C pa3MepoM “TION
kimou” 57,3 mm. Kanan ¢ TermmoBbiaenstonieli cOOpkoit pa3mMerasicst B KOPITyce SKCIIEPHMEHTAIBHOM
KOJIOHKH, BBIIEpKHBarolieM jasienue 10 20 MIla.

1.3. MsmeputensHOE 000pyHOBaHHE

B ombITax m3MepsuIHCh CIEAyIONINe apaMeTphl: JaBJIeHHE BOABI HAa BXOJE M BBIXOJ/IE KaHaja,
niepenaz JaBlIeHnid Ha 000TpeBaeMoii IUTHHE ITyYKa, TeMIIepaTypa BOABI Ha BXOJe M BHIXOJIE KOJOHKH,
pacxoj BOIBI Yepe3 KOJIIOHKY, dNEKTPHUECKOE HAMNpsHKEHHE M TOK depe3 ITydoK, TeMIepaTypa BOIBI B
sueiikax cOopku Ha paccTossHUU 10 MM OT BepXHEro KoHI[a o0orpeBa BBEpX IO TIOTOKY, TeMIlepaTypa
BHYTPEHHUX ITOBEPXHOCTEH CTEHOK MMHUTATOPOB Ha PACCTOSHUM 15 MM OT BepxHero KoHIla 00orpeBa
BBEpPX 10 MTOTOKY.

Wsmepenne TtemmepaTypbl BHYTPEHHHX TIOBEPXHOCTEH CTEHOK WMHTATOPOB TBIJOB H
TEMIepaTypsl BOABI B s4eikax COOpPOK TPOM3BOAMIACH Ka0eIbHBIMH TEpMOIApaMH C
W30JMpPOBaHHbIMU cnasiMu rpanyupoBkun XK guamerpom 0,5 MM. Ha puc.2 mokazana cxema
pasMeneHuss TepMomnap 1o cedeHmio cOopku B19. Ocnamenue cbopoxk B18-13,6 m B18-13,0 -
aHaJIOTUYHOE. Bce maTtunku v M3MepuTeNbHbIe KOMIUIEKTHI TIepe/l Ha4aJoM ONBITOB MHIMBHUIYAIEHO
TapUPOBAITUCH.
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2. HporpaMMa U ME€TOAMKAa MNPOBCACHUSA ONBLITOB

W3mepeHne KpUTHUECKHUX MOIIHOCTEH, OIpeaeieHHe MEeCT BO3HMKHOBEHHUS KpH3Hca
TEIJIOOTAAYM M HCCIEAOBAaHHE €ro paclpoCTPaHEHUs IO CEYCHHIO COOpKH  TPOBOAMIHCH B
CIIEYIOIEM IMana3oHe PeKUMHBIX TapaMeTPOB:

- IaBJIEHUE BOJBI -12,5; 15,7 MIla;
- MaccoBasi CKOPOCTh - 20003600 kr/(M*c);
- TeMIIepaTypa BOAbI HA BXOJI€ B KOJIOHKY - 150+320 °C.

OTHOCHUTENBHBIC TTOJOTPEBBI TEIDIOHOCUTENS B sIMeHKaX ITyYKOB CTEPKHEH OIpeNesInch B
pexumax 0e3 KuIleHus mpu masiaeHusx 12,5 m 15,7 MIla u maccoBeIx ckopoctsax 1500, 2600, 3600
Kkr/(M%c).

Puc.2. Cxema pasMereHus JaTIUKOB 110 sdeiikam coopku B19.
O - - repmonapa, u3MepsomIas TEMIEPaTypy CTEHKH MMHTATOPA TBAJIA;
@ - repmonapa, 3MepSIONIas TEMIIEPATYPY BOJIBI B TYEHKE COOPKH;
N1 - uenrpansHas sueiika; N2,N3 - mpoMexyTOUYHBIE STUCHKH;
N4 - nepudepwuiinas siueiika; NS - yrioBas siueiika.

OnbITH TPOBOAWIINCH MO CJEmyrolield MeToAnke. B KOHType yCTaHaBIMBAIMCH 3a/aHHBIC
JIABJIICHWE, PacxXol BOJBI M TEMIEpaTypa BOIBl HAa BXOJE B KOJIOHKY. DJEKTPUYECKas MOIIHOCTH,
MOJIBOAMMAS K YUKy MMHTATOPOB TBAJIOB, TOBHIMIANACH IO BOSHUKHOBEHUS KPU3UCA TEIUIOOTAAYH
HEOOJNBIIUMH CTYTIEHSMH, COCTaBIstomMEu 1+3% OT oOXugaemMoll KpUTHYeCKOH MomHocTH. Ha
KKJIOM YpPOBHE MOIIHOCTH, TIOCIE CTaOWIM3alMK peXHMa, MPOBOAMIACH PETUCTPAIUS BCEX
napaMeTpoB (CTallMOHAPHBIN pexXUM u3MepeHus). [IpeBbllieHne KPUTHYECKOW MOIITHOCTA OTMEYAIOCh
M0 PE3KOMYy TMOAbEMY Ha OJKpaHe MAWCIUIes WISHTHU(UKATOpa CHTHAJla TEepPMOMaphl, NepBOi
3apukcupoBaBIlici BOSHUKHOBEHHUE KPU3UCA TEIIOOTAaYH. 3aTeM MOIIHOCTh CHIKANAch Ha 3+5% oT
MPEIBAPUTEIIBHO YCTAHOBJICHHOW KPUTUYECKOW, W, TMOCIE CTAOMIM3AIMM DPEXKUMA, BKIFOYAJICS
TUHAMUYECKUN PpEXKUM H3MEpEeHHs, T. €. aBTOMaTHUecKas perucrpanus BCeX MapaMeTpoB
onHoBpeMeHHO ¢ uHTepBaiom 0,1+0,2 c. [Ipu 3TOM MOIIIHOCTH MOBHIIIANY CTyNeHsIMH He 6omnee 1% oT
KPUTHYIECKOHM, TpHUUEeM KaKIIO€ MOCIEAYIOIIee IOBBIIICHUE IPONU3BOIUIOCE IIOCIE HACTYIUICHHUS
cTabmiIm3anui Ha KaXIOW CTYNEHH MOCie NPENbIAYINero MOoaheMa MOIIHOCTH. Takod mporiecc
HPOJOIDKAJICA JI0 JOCTHIKEHUS TEMIIEPATYPhl CTEHKH HMHTATOPOB MpeaeabHol Beaunarnsl 550°C.

W3 amanmsa JaHHBIX, MONYYEHHBIX B 3aBHUCHMOCTH OT BPEMEHH, 33 OKOHYATEIHHYIO
KPUTHYIECKYIO MOIIHOCTh IMPUHUMAJIACh BEIMYWHA MOIIHOCTH, MPEBBIICHNE KOTOPOUH MPUBOAMIO K
HEIMPOIMOPIMOHATFHOMY POCTY TEMIEpaTypbhl CTEHKH WMHUTaTopa. llomydeHHBIE 3aBHCHMOCTH
MOIITHOCTH WM TEMIIEPATyp CTEHKH OT BPEMEHH TO3BOJMIM TOYHO OIPEACIUThL HAdajlo U MECTO
BO3HMKHOBEHHS KPU3HCA TEIIOOTAAYN U MOITHOCTD, TIPH IPEBHIIIICHUN KOTOPOW HAUYWHAJICS KPU3HC, a
TaK)Ke XapaKkTep ero pacupeIeIeHIs 0 CEICHHUIO COOPKHU 0 JOCTIKEHHUS TEMIIEPATYPHI B KAKOW-THO0
u3MepsieMoi Touke BenuuuHbl 550°C.

st perucrtpanuyd  mapaMeTpoB  TIPH  HCCIEAOBAHWHA  OTHOCHUTENBHBIX  TIOJIOTPEBOB
HCITOJIB30BAJICS CTAITMOHAPHBIN PEXUM U3MEPECHHUS.
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3. Pe3y.]'l])TaTbI OIIBITOB H Bepl/l(l)I/IKaIIHﬂ KOI10B

Jia aHanmM3a TOJyYEHHBIX pPE3yJbTaTOB OIBITOB W IPOBEIEHHUS MOSUECUHBIX pacueToB
MIOTIEPEYHOE CeYeHne cOOpKU pa3dMBaoch Ha xapakTepHble sueliku. Cxema pa3OueHus: 1 Hymepanus
siUeeK MOKa3aHbl Ha pHC. 2.

B ombitax Ha cOopke B19 kpusuc mnepBoHauasbHO Beerga (UKCHPOBANCSA KaKOH-THOO
TEpMONapoil IEHTPaIbHOTO UMUTATOPA U C TOBHIIIEHUEM MOILTHOCTH PAaCIpPOCTPAHSIICA Ha OCTAaJIbHbIE
TepMONapbl [EHTPATLHOIO0 UMUTATOPa TBINA, a MPU BBICOKHUX MAapOCOAEP)KaHUAX Ha BBIXOJE COOPKHU
(X~0,2) kpu3uC MPOSBISIICS W HA YIVIOBBIX WMHUTATOpax Ha CTOPOHAX, OOpPAIEHHBIX B YTJIOBBIE
SYEHKH, 1 HA HEKOTOPBIX IMUTATOPaX MPOMEKYTOYHOTO PAa.

Ha c6opxe B18-13,6 xpu3uc BO3HHKAT MPAKTHYECKH BCET]a HA UMUTATOPAX MPOMEXYTOUHOTO
psiaa Ha CTOpOHAxX, OOpamleHHBIX B IEHTPAIbHBIE SYCHKH; Jajiee OH PACIIPOCTPAHSIICS MO MEPUMETPY
MMHUTATOPOB M HUKOT/IA HE MPOSBIUICS Ha MEpU(PEPUITHOM PSTy HIMUTATOPOB TBAJIOB.

MecTa BO3HHKHOBEHHS Kpu3Hca Teruoornadd B cbopke B18-13,0 Obumm Ha pa3snmuyHBIX
MMHUTATOpPax Ha CTOPOHAX, OOPAIIEHHBIX B Pa3IUYHbBIE STYEHKH, KpoMe TTepupepUiHBIX.

HccnenoBannss OTHOCHTENBHBIX IOJOTPEBOB IO s4eiikaM COOpPOK TIOKa3ajdd, UYTO B
WCCIIEZIOBAaHHOM [Halla30HE TIapaMeTPOB XapaKTep pacHpeAeNeHHs IOJOTPEBOB IPAKTHUECKH He
3aBHCHUT OT MAacCOBOM CKOPOCTH ¥ YpPOBHS MOIIHOCTH, a OIpeAeNseTcd TJIaBHBIM 00pa3oMm
TEOMETPUYECKIMH XapaKTePUCTUKaMU COOPKH M W3MEHEHHEM TEIUIOBBIJICIICHUS TI0 TMOMEPEYHOMY
cedeHWIO CcOOpkm. XapakTep pacHpelelCHH OTHOCHTEIBHBIX IOJOTPEBOB IO  SUCHKaM
HCCIIEIOBAaHHBIX COOPOK MOKAa3aH Ha puc.3.

(s t )/ Eaix= tax)
1.06 -

1.04

1.02

1.00

0.98

0.96

0 20 40

Puc.3. OTHOCHTENBHBIC TTOIOTPEBHI B sSTUCHKaX COOPOK.
2 2
P=15,7 MIla, pw=2000 kr/(m c) , tgx=150 °C, q=500 xkBt/™m -

¢-B19; < -Bl18-13,0; A _B18-13,6.

CpaBHEHHE OIBITHBIX JAHHBIX MO KPUTHYECKUM TEIJIOBBIM MOTOKAM IOKa3aio, 4To B
WCCIICTOBAHHOM JIMAMa30HEe PEXHUMHBIX ApaMeTPOB KPUTHYECKUE TETIOBBIC MTOTOKH, TIOy4YCHHBIC Ha
coopke B19 co Bcemm o0orpeBacMbIMH 3JIEMEHTaMH, BBIIE 4YeM Ha COOpKax C ICHTPaTbHBIMH
HeoOorpeBaeMbIMH dJieMeHTaMu, (puc.4). Haubonbmas pasauma (mo 15%) Habmromanack Ha cOopke
B18-13,6.
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Puc.4. 3aBUCHUMOCTh KPUTHUYECKOTO TEIIOBOTO MOTOKA OT KPUTHYECKOTO

OaTaHCHOTO TTapOCOAEP KAHM 11 COOPOK.
2
pu P=15,7 MIla u pw=3000 xr/(M c).
u B19; @ BI18-13,0; O B18-13,6.

Paccuntanubie MO 3aBUCHMOCTH W3 [4] KpHTHYECKHE TEIUIOBBIE MOTOKW aiisa cOopku B19
COBIIAJIAIOT C OMBITHBIMU C TOYHOCTHIO 5%, W BBIIIE SKCIIEPUMEHTANBHBIX 110 20% mist coopok B18-
13,6 u B18-13,0.

ITonyyeHHBIE ONBITHBIE NaHHBIE MO KPUTUYECKOMY TEIJIOBOMY MOTOKY U IO PacHpeeICHUI0
JIOKAIBHBIX  (TIOSYEEYHBIX) TMOJOTPEBOB TEIUIOHOCUTENSl HWCIOIB30BAIUCH IS BepU(UKAIIUU
pacuetHbIx koj0B [TYHOK-1000 (OKbB I'TT) u BA3-196 (DON).

IIpn uncnennom mMoaenupoanuu kox IITYUOK-1000 npencka3piBaeT KpUTHYECKHE TEMIOBbIE
MOTOKH C OTKJIOHEHUSIMHU OT IKCIEPUMEHTANBHBIX 10 - 15% mns c6opku B19, +5+ -15% mns B18-13,6
u +6+ -10% g B18-13,0. IlpudeM momoXUTENbHBIE OTKIOHEHHS OTHOCSTCS K MAacCOBOM CKOPOCTH
2000xr/(M’c) 1 GanancHbIM mapocoepxkanusm >0,15.

Paccuutannsie mo kony BSI3 kpuTHUeckHWe TEIUIOBBIE IMOTOKW HIDKE OMBITHRIX 10 10% mis
B19, a ansa c6opox B18-13,6 m B18-13,0 cormacyroTcss ¢ TOUHOCTBIO 5% ¢ dKCIIepUMEHTATBHBIMU,
KPOME KPUTHYECKHX TEIUIOBBIX IOTOKOB JUIi MaccoBoif ckopoctr 2000 kr/(mM’c) M GaTaHCHBIX
napocoaepxanuil >0,15, KoTopble BbIIIE SKCIIEPUMEHTAIBHBIX 110 15%.

PaccmaTtpuBaeMble KOIBI TPAKTUYECKH OJHO3ZHAYHO ONPEACNSIOT MECTO BO3HUKHOBEHHS
KpU3HCa TEIUIOOTAAYH W BEIHMYWHY KPHUTHYECKOTO TEIJIOBOTO IMOTOKA XapaKTePOM pacHpeAeleHHs
OTHOCHTEJIBHBIX MOJIOTPEBOB. BhIMonHsAeMas BepupUKaIis KOJOB M0 U3MEPEHHBIM B DKCIIEPUMEHTAX
pacrpeielieHnssM OTHOCHUTEIBHBIX ITOJOTPEBOB ITOMOXKET BBHISBUTH IPABIIFHOCTH 3aJI0KEHHBIX B
MporpaMMHBIE CpPEICTBAa 3aMBIKAIONINX COOTHONIEHWH W MEXaHHM3MOB TeIIOMAaccolepeHoca 1o
CEYCHUIO ITyJKa.

Ha puc. 5,6,7 noka3aHbl CpaBHEHHS SKCHEPUMEHTAJIBHBIX pacIpeeieHU OTHOCHUTEIbHBIX
MTOJIOTPEBOB, COOTBETCTBEHHO, M1 cOopok B19, B18-13,6 m B18-13,0 ¢ paccunTaHHBIMH IO KOJam
ITYYOK-1000 u BA3-196.
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Puc.5. OTHOCHTENBHBIE TONOTPEBHI B siueiikax coopku B19.
P=15,7 MITa; pw=2000 /(M ¢); tg=150 °C; =500 KB/ -
M - skcniepument; @ - ITTYHOK-1000;
A _Bs3-196.

N3 pucynkos BumHO, 9T0 Koa [TYUOK-1000 maet momorpeBsl TEIUIOHOCUTENS B 3aTECHEHHBIX
YTJIOBBIX U HEHTPAJIBHBIX sTYeKax 3HAYNUTEIILHO BEIIIIE OKCIIEPUMCEHTAJIBHBIX, U ITIOOTOMY HeO6XO]1PIMa
koppekius koaa [ITYHOK-1000, npexe Bcero, Mo 3aMBIKAlOIIEMy COOTHOIIEHHIO s K03 duurenTa
110 NEPEMCUIMBAHUIO.

Pesynbrater, momydeHHsie o koay BSI3-196, Goiee yooOBIETBOPHUTEIHLHO COTIACYIOTCS C
OIIBITHBIMHW OAaHHBIMU. JI.HSI IIaHLHeﬁIHeFO COBEPIICHCTBOBAaHUA pPaCyY€THBIX KOJIOB HCO6XOI[I/IMO
MPOJIOJDKEHUE HWCCIIEIOBAHUI W HE TOJBKO IO PacHpeleNieHUIO TOJO0TPEBOB TEIUIOHOCHTEINS TI0
cedernio TBC, HO ¥ 1O pacmpeeIeHHI0 JIOKATHHBIX MaCCOBOM CKOPOCTH U TTApOCO ISP KAHHSI.
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Puc.6. OTHOCHTENIEHBIE TOAOTPEBEI B siueiikax coopku B18-13,6.
2 2
P=15,7 MIIa, pw=2000 kr/(M ¢), t5,,=150 °C, =500 xkBt/™ -

B >kcnepument; @ TTYUOK-1000; A BSI3-196.
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Puc.7. OTHOCHTENBHBIE TOIOTPEBHI B siuetikax coopku B18-13,0.
2 2
P=15,7 MIla, pw=2000 kr/(M c), tg,=150 °C, q=500 xB1/™ -
B >xcnepument; @ TTYUOK-1000; A BSI3-196.

3akiouenne

1. DKcrepUMEHTAIBHO ONPENENEeHbl KPUTHUECKUE TEIUIOBBIE ITOTOKH, MECTa BO3HUKHOBEHHS
KpH3HCa TEIUIOOOMEHA, OTHOCHUTENIbHBIE IIOJOTPEBbl B S4YEHWKax 3JIEKTpooOorpeBaeMblx 19-Tu
ctepxkHeBbIX Mozeneid TBC BBOP.

2.Paccunurannbie mo koaam IIYHOK-1000 u BS3-196 kpuTuyeckue TEIUIOBBIE MOTOKH B
npenenax 10-15% coBmagaroT ¢ S3KCIEpUMEHTATIBHBIMHU.

3.Kog BA3-196 ynoBiaeTBOpUTENBHO MOJIENUPYET paclpeeleHne JOKaIbHbIX TOAOIPEBOB 10
ceueHuto TBC. Kog IIYUOK-1000 B 3aTecHEHHBIX YIVIOBBIX M ILIEHTPAIBHBIX SYEHKaxX JaeT
3aBBIILICHHBIE IOAOTPEBBI, YTO MPEIOIPECIsieT HEOOXOAUMOCTh KOPPEKLIUH STOTO KOAA.

4.]Ins1  ycOBEpLICHCTBOBAHMS pPAcCUCTHBIX KOJOB IO MOJEIMPOBAHHIO  JIOKAIbHBIX
TEIUIOTHIPABIMYECKUX XapaKTEPUCTHK B cOOpPKax HEOOXOIMMO CHCTEMaTHYECKOE HCCIIECIOBaHHE 10
JIOKaJbHBIM IOJIOTPEBaM, MAaCCOBBIM CKOPOCTSIM U MAapOCOAEPKAHUAM B PasHbIX 00JacTIX PEKUMHBIX
apaMeTpoB.
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